expectation that they would furnish any valuable evidence in favour of the theory of inheritance. But by the time I had completed my work I was forced to admit that they had furnished evidence of a kind which, so far as I am aware, had never previously been observed. All the cases in which nmore than one relative of the cancerous patient was affected are conmprised in these charts, and, with two exceptions, they all show the same thing, that the cases of cancer in the previous generations, instead of being scattered irregularly on the mother's or the father's side, were all on one side or the other. In one of the two exceptions, the father's sister and her daughter were affected as well as the mother of the patient; in the other, the father's aunt and her daughter as well as the mother and sister of the patient. I am quite ready to admit that these charts are very imperfect, for they do not give any account of the other imiembers of the patient's family or of the number of persons in each generation of the family. But such and so imperfect as they are, they may fairly be accepted as one more piece of evidence in favour of the theory of heredity. It must be remembered that they were derived from many separate sources, and were not collected for the purpose of showing what they do show. Nor did I select certain examples out of the returns, but have here furnished the charts of all the families in which there was more than one cancerous relative of the patient. Sir JOHN McFADYEAN: I regret to say that I am not able to contribute anything useful to this discussion in so far as that relates to the influence of heredity on diseases of the nervous system or cancer. Those diseases of the former class which are of special interest in this connection can scarcely be said to occur among the lower aninmals, or, at any rate, they occur so rarely that they afford no material of value for estimating the role of heredity in the etiology of nervous diseases. One may almost say the samiie of cancer. All the principal varieties of neoplasms, benign and malignant, are met with among the domesticated mammals, but there is no statistical material that is of any real value in the present connexion. It is true that there is one rather remarkable kind of tumour-the so-called melanoma of the horse-in the causation of which heredity undoubtedly plays an important part, since the disease is rare in horses of any other colour, and greyness in horses is, I believe, entirely determined by heredity. But the tendency to the disease is obviously co-related to the pigmentation of the hair in these animals, and there is no evidence that it is stronger in any particular breed or family of grey horses than in others. The case is, therefore, of such a special kind that it warrants no inference as to the probability of inherited tendency to other varieties of neoplasin in the other domesticated animals or in man.
It is otherwise in the case of tuberculosis of animals, and especially of bovine tuberculosis, as the material there is abundant, and an examination of the facts does throw some light on the question of heredity. The belief that calves were frequently born tuberculous was at one time very generally held both by breeders and veterinary surgeons. It may safely be asserted that this was not a conclusion arrived at independently, but simply the extension to bovine tuberculosis of the opinion widely held regarding human consumnption. That the opinion was erroneous was first proved by observations made in large Continental slaughterhouses, which showed that the proportion of young calves showing lesions of tuberculosis was less than 1 per cent., even in places where the adult cattle were found on slaughter to be affected in the proportioin of 20 per cent. All subsequent investigations have confirmed the conclusions which these observations justified-viz., that, with exceptions which are negligible from a practical point of view, calves come into the world free from tuberculosis. It is true that some people have declined to admit that the rarity of visible lesions in new-born calves proves that infection prior to birth is rare, maintaining that at birth, and for some time afterwards, the disease or the bacilli are present, but inactive or latent. This is an absolutely unfounded assumption, and it is definitely disproved by the fact (1) that, with rare exceptions, new-born calves do not react to tuberculin, and (2) that when new-born and nonreacting calves born of tuberculous parents are reared in circumstances that shield them from infection they remain free from the disease.
When it became impossible any longer to maintain that the so-called congenital tuberculosis played any part in the spread of bovine tuberculosis, the view was revived that a special predisposition to the disease was transmitted, and that such transmission was the important factor in deternmining the incidence of tuberculosis aniong different breeds and races of cattle. At first sight this view appears to be, at least, plausible. It has long been held that tuberculosis is much more prevalent in some breeds of cattle than in others. In this country, for example, Shorthorn and Jersey herds have always been supposed to furnish an exceptionally large proportion of tuberculosis as compared with the other breeds of cattle. Similarly, in Scotland tuberculosis is thought to be specially frequent among animals of the Ayrshire breed.
It is probably a fact that these breeds do furnish an exceptional proportion of victims as compared with all the other breeds of cattle in this country taken together, but the incidence of the disease in different breeds is not so widely different as many people have supposed. This fact, however, in no way justifies the contention that the predisposition to tuberculosis varies in the slightest degree in the different breeds of British, or, indeed, of European, cattle. The argument to the contrary involves a very obvious fallacy. It is the fallacy which is involved in every attempt to measure the resistance to tuberculosis by comparing the incidence of the disease among different groups of individuals without allowing any weight to the fact (1) that the disease is contagious; (2) that the opportunities for infection miay have been widely different in the groups compared. When these facts are kept in mind and are accorded the importance to which they are obviously entitled, the alleged evidence in favour of a special predisposition of certain breeds of European cattle absolutely disappears. Every variation in the incidence of the disease can be simply and naturally explained by dissimilarity of environment, which must involve unequal risks of infection. This can, perhaps, be presented most clearly when one remembers that to ascribe a high incidence of the disease in certain groups or breeds of cattle to a special predisposition is equivalent to affirming that the normal condition of cattle is to be immune against the disease, or, at least, to possess such a degree of natural resistance that they can withstand all ordinary risks of infection. Now it is obviously as absurd to affirm that certain breeds of cattle are naturally immune against tuberculosis because they are exempt fromi it as it would be to pronounce the individuals of a regiment that had never been in battle bullet-proof because none of them had ever been wounded.
If time permitted I could adduce many observations pointing to the conclusion that, at least in this country, all breeds and strains of cattle are susceptible to tuberculosis, and that when the environment is the samne the incidence of the disease is the same in all breeds and strains. The proportion of cases of tuberculosis furnished by any breed is high or low according as the conditions in which the animals are bred and reared provide more or less opportunity for the transference of tubercle bacilli from the diseased to the healthy. Jersey cattle are free from the disease in their native island, not because they are immune, but because the disease has not yet been introduced into the island. Whenever they are brought to this country and placed in infected herds they furnish just as large a proportion of cases as any other breed. Highland cattle and other miiountain breeds are either free from the disease or are rarely affected as long as they remain at large on their native pastures, but they readily contract the disease when housed with tuberculous cattle. The Chartley herd of British wild cattle was nearly exterminated by tuberculosis, which was probably introduced by domesticated cattle that were allowed to come in contact with them during recent years.
The question whether it is natural immnunity that preserves entire species of animals from tuberculosis is of little interest when the point being discussed is whether varying predisposition, received by inheritance, is an important factor in the spread of tuberculosis among human beings, but it is of interest because of the emphasis which the ascertained facts give to what has already been said regarding the fallacy involved in taking incidence of disease as a measure of susceptibility without paying any regard to the influence of environment in favouring or hindering infection. Until lately sheep and goats were popularly supposed to be immune against tuberculosis. This is quite a mistake, for animals of both species are readily infected experimentally, and in favourable circumstances they probably contract the disease just as readily as cattle or human beings.
I have left to the last the question with regard to bovine tuberculosis which is of most interest-viz., whether there is any evidence to show that among cattle there is anything corresponding with the family predisposition supposed to exist in the human species. The answer must be in the negative. A loose notion to the contrary may be found among breeders and veterinary surgeons, but no instance supported by respectable evidence has ever been put forward. Whenever the circumstances are investigated it turns out that the facts do not compel one to admit that there has been any special predisposition, since the all-important factor of opportunity of infection could not be accurately measured. But this is not the whole of the case against the view that some families of cattle are specially predisposed to tuberculosis, or, to put the same contention otherwise, that there are some families which are immune or highly resistant. There has been accumulated during the last few years a considerable body of experimental evidence which is of far mnore value than any observations made in natural circumstances for enabling one to measure the natural powers of resistance to infection possessed by different individuals of the bovine species. I refer to the experiments recently carried out in this and other countries in which cattle have been infected with measured quantities of tubercle bacilli. I believe I am justified in saying that these experiments have not detected a single animal possessing powers of resistance much above or below the average for animals of the same age and weight.
The evidence with regard to the susceptibility of cattle to tuberculosis nay be summed up by saying that there are absolutely no facts which colmpel one to admit that the incidence of the disease among bovines is in any appreciable degree determined by varying degrees of resistance or of susceptibility on the part of different breeds or fami-lilies. I venture to express the view that there is also no evidence tending to prove that there is anything deserving the name of family predisposition to tuberculosis in human beings. In almost every instance the statistics which have been cited as such evidence are devoid of value because they involve the transparent fallacy previously referred to. For that reason it appears to me to be not good advice to exhort the medical profession to record the pedigrees of tuberculous individuals, or to provide the statistical information necessary to establish the comparative incidence of tuberculosis in the descendants of tuberculous and nontuberculous parents. Labour of this kind miiust be of the nature of misdirected industry, because when the figures coiue to be weighed no one can disentangle the effects of the hypothetical factor-inherited predisposition-from the influence of varying risks of infection and other important factors which must be admitted to be always in operation. This is not a case in which either the biologist or the statistician can lend us any assistance. At least one previous speaker in this debate has pointed out the possible fallacy involved in comparing the frequency of disease among memibers of the same family with the average frequency in the whole population when the cause of the disease in question is not known, but surely the risk of error is very m-luch greater when, as in the case of tuberculosis, the disease is known to be contagious. When that fact is recognized one sees immediately what is the kind of evidence that would be necessary to prove that there is such a thing as inherited predisposition. It would have to enable us to compare the incidence of tuberculosis anlong the children of tuberculous parents with its incidence aimong equal numnbers of children of non-tuberculous parents, both being subject from birth to the same environment. Even then the comparison would be slightly unfair to the children of tuberculous parents, because they must have had nine months longer of exposure to infection where the mother was diseased. Needless to say, no statistics of this kind, embracing such numbers as would justify any conclusion, have ever been obtained, or ever will be obtained, in the case of human beings.
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Dr. Lathamii has already referred to Riifel's statistics bearing on the inheritance of predisposition, and has quoted the adverse criticism passed upon them by Cornet. But even if these statistics had been accurate and had embraced much larger numbers, it is obvious that they would not have justified any confident conclusion as to the part played by inheritance of predisposition in determrLining the incidence of tuberculosis. To compare the death-rate from tuberculosis among the progeny of healthy parents with the death-rate from the same disease among the progeny of tuberculous parents is fallacious unless the individuals of the first category have been born in infected houses or placed there immediately after birth. The children of tuberculous parents are in nearly all cases exposed to quite special risks of infection, (1) because, being born in an infected medium, they are more liable than the chi]dren of healthy parents to be infected while still young; and (2) because the dose of infective iimaterial introduced into their bodies is likely to be exceptionally large, even if one assumes that tubercle bacilli are so widely diffused that no one in civilized countries can expect to escape them altogether. And these two factors are probably of very great importance, not only in determining infection, but also in determining the course of the disease after infection. It seems i'mpossible to deny that the resistance to infection and to the progress of the disease after infection is less in children and in young animals generally than in adults, and this fact alone would account for a wide difference in the incidence of the disease among the children of tuberculous and of non-tuberculous parents. But the dose or quantity of the bacilli which cause the primary infection is probably of still greater importance as a factor determining the course of the disease after infection. At any rate, that appears to be established by the results observed in the last few years in the experinmental infection of young cattle. These experiments have disclosed a fact which at first sight appears to be very puzzling. It is that, whereas the naturally contracted disease in cattle is usually of a tvpe so mild and benign that only a small minority of infected individuals ever show any outward symptoms, the disease set up in young aniinals by inoculation, even with what are reckoned small doses of bacilli, is almost invariably of a virulent type, and determines death within two or three months. The explanation of this remarkable difference appears to be that experimental inoculation is usually effected with doses which, although reckoned small, are really enorinous as compared with the number of bacilli which in any natural circumstances are ever simultaneously introduced into the tissues of a healthy subject. In natural primary infection as a rule only a small number of tubercle bacilli are taken in or are admitted into the tissues, and the natural defences of the body are able to hold these in check, while time is thus allowed for the development of greatly increased powers of resistance. That many naturally infected animals possess exceptional powers of resistance as compared with healthy subjects is easily proved by experiment. On the other hand, in experimental inoculation, in which relatively large numbers of bacilli are simultaneously introduced into the tissues, the natural defences of the body are, so to speak, " rushed," and the bacilli are able to gain the upper hand before the system has had time to develop increased powers of resistance.
These considerations enable one to understand the extent to which the children born of infected parents, and plunged immediately into an infected medium, are handicapped, and they appear amlply sufficient to account for family infection without calling in the agency of either inherited disease or inherited predisposition.
Dr. GOSSAGE said he wished particularly to bring forward the point that in human beings it was found that there were certain definite characters or abnormalities which were handed down to descendants practically without alteration or m-itigation, and without diminution in the number of the affected. Conjoined with that was another circumstance, namely, that when the abnormal person married-so few were the abnormals in these rare conditions-he usually crossed with a normal, and when that happened the result was that some of the children were normal and some abnormal. They were not a mixture with characters between the normal and the abnormal. The progeny of the normal were normal. In order to explain those facts one necessarily required a theory, and the only theory which offered any explanation was that of Mendel. Facts respecting human beings were not susceptible of confirmation by experiment, and without such confirmation the facts were not sufficient on which to found a theory. But Mendel's theory did not depend on facts gathered from human beings, but from plants and the lower animals, where the facts had been subjected to rigid experimental investigations in the laboratory. It was also found that the numbers of human progeny did approach very closely to what would be expected on Mendel's hypothesis. When a normal person crossed with an abnormal, one would expect half the progeny to be normal and half to be abnormal, and it nearly came out at that. It was necessary to consider the question of the condition being handed
